The nitric oxide synthase NOS system may be involved in the healing process following arterial injury. The expressions of eNOS or iNOS have been observed separately following endothelial denudation of rat carotid arteries. However, the expressions of nitric oxide synthase isoforms eNOS, iNOS and nNOS have not been observed simultaneously. Materials and Methods Using balloon catheter denudation of the rat carotid artery, as a model for arterial injury and restenosis, we have evaluated the time course of the expressions of eNOS, iNOS and nNOS simultaneously using immunohistochemistry and RT-PCR. Results From the immunohistochemistry, the iNOS protein was shown to be rapidly induced following injury day 1 and was later seen to be relocalized to the neointima day 5 . Two weeks following injury the iNOS expression had declined. After 4 weeks the iNOS expression had disappeared completely. The eNOS protein was not detected until three days post injury. Two weeks following injury the eNOS expression was observed at the pseudoendothelial surface forming intimal smooth muscle cells. By week 4 the eNOS expression was detected on the morphological endothelium. The nNOS expression was detected at the media one day following injury and for the subsequent two weeks, but it was not detected at the neointima at all. RT-PCR demonstrated that iNOS mRNA was faintly expressed 1 day following endothelial denudation. The expression level of the iNOS mRNA was highest at 5 days, but gradually decreased until 2 weeks following injury. Conclusion These results suggest that endothelial disruption may induce the expressions of iNOS and nNOS, and the re-expression of eNOS may reduce these expressions. The expressions of iNOS and nNOS could be a homeostatic mechanism that compensates for the loss of endothelium. Korean Circulation J 2002 ; 32 10 : 884-893 KEY WORDS Nitric-oxide synthase Angioplasty Restenosis.
Expression of iNOS in the injured carotid artery. iNOS protein brown color was detected by immunohistochemistry. Nuclei were counterstained with hematoxylin. iNOS protein was rapidly induced in the media after injury A and then relocalized to the intima in parallel with the development of the neointimal thickening B . Two weeks after injury C , iNOS expression had declined and was more localized to the luminal side of neointiam. By 4 weeks after injury D , iNOS expression had disappeared. Magnification 400.
Expression of eNOS in the injured carotid artery. eNOS protein brown color was detected by immunohistochemistry. Nuclei were counterstained with hematoxylin. eNOS protein was not detected 1 day after injury A . Five days after injury B , eNOS protein was detected weakly at the luminal surface. Two weeks after injury C , eNOS expression was observed at the "pseudoendothelial" surface forming intimal smooth muscle cells. By 4 weeks after injury D , eNOS expression was detected on the morphological endothelium. Magnification 400. Fig. 3 . Expression of nNOS in the injured carotid artery. nNOS protein brown color was detected by immunohistochemistry. Nuclei were counterstained with hematoxylin. nNOS expression was detected at the media 1 day after Injury A, no neointima present at day 1 . Until two weeks after injury C , nNOS expression was observed at the media, but it was not detected at the neointima. By 4 weeks after injury D , nNOS expression had disappeared. Magnification 400. Fig. 4 . Carotid arteries were stained with Evans-blue dye 2 and 4 weeks after balloon injury. A the right carotid artery was balloon-injured. Two weeks after injury, blue staining was found at the nearly entire length of the injured right common carotid artery arrows . B the left carotid artery was not stained. Four weeks after injury, blue staining was found only at the middle part of the injured right common carotid artery arrow . The left carotid artery was not stained. 
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